This investigation was carried out to study the effect of P fertilizer sources i. e superphosphate (15.0 % soluble water P2O5) at 2.0 kg/tree, rock phosphate (6.25% total P2O5) at 4.8 kg/tree and without P addition under irrigation by acidic water at three levels from sulphoric acid i.e., without, 5 and 10 L/fed., on some vegetative growth and fruiting measurements as well as fruit and leaf nutrient content of peach trees Florida Prins" cv. budded on Nemagard rootstock. The trees were 7 years old, grown at Sobk Village, Ashmoon, Monofia Governorate, Egypt, during 2012 and 2013 seasons. Obtained results reveal that the two tested P sources super or rock phosphate induced significant increases in vegetative growth, fruit yield and fruiting measurements as well as fruit and leaf nutrient content compared to without P addition (control) with superiority for superphosphate fertilizer which yielded more fruit yield / tree and yield/ fed., than rock phosphate in both seasons. Also, data show that the fruit quality including fruit physical properties and fruit chemical characteristics as well as fruit and leaf nutrient content were significantly improved as a result of the irrigation by acidic water compared to non acidic one. Furthermore, fruit yield quantity and quality as well as fruit and leaf nutrient composition of some macro elements (N, P and K) and some micro nutrients (Fe, Mn, Zn and Cu) were improved by adding sulphoric acid to irrigation water for both P fertilizer sources super or rock phosphate from the standpoint of statistic during both 2012 and 2013 seasons.
INTRODUCTION
In Egypt, peach is one of the most imperative deciduous fruit trees. Peach (Prunus persica L.) is native to family Rosaceae. In Egypt, Peach acreage has been increased rapidly to reach 80609 feddan (Ministry of Agriculture, A.R.E., 2010) . This rapid extension is devoted mainly to the potentiality of cultivars to produce early season fruit with low water requirement, high economic value and good potential for exportation (El-Kosary, et al., 2013) .
Phosphorus is a necessary nutrient required by plants for normal growth and development. The availability of P to plants for uptake and utilization is decreased in alkaline soil because of the formation of inadequately soluble calcium phosphate minerals. Adding P fertilizer at normal levels and with conventional methods may not result in optimal yield and crop quality in these soils common in arid and semi-arid regions (Hopkins and Ellsworth, 2006) . Pasandideh, et al., (2010) found that the addition of phosphate fertilizers is a common practice to right P-deficiency in plants. For a long time, rock phosphate has been a major source to P fertilizer production. Solubility of rock phosphate in soils and its succeeding effect depends on soil availability such as soil pH, particle size of rock phosphate, and concentrations of Ca and P in soil solution (He et al., 2005) . The efficiency of P fertilizers in alkaline soils is generally very low because P applied to the soil reacts with Ca forming minerals such as dicalcium phosphate dihydrate, octacalcium phosphate, and ultimately hydroxyl-apatite (Leytem and Mikkelsen, 2005) . Consequently, rock phosphate is chemically processed with sulphuric acid or phosphoric acid into soluble phosphate fertilizers (Van Straaten, 2002) . The production of P-soluble fertilizers, such as superphosphate requires higher energy consumption, specific strategies, and conduction of researches for the establishment of efficient and economic use of rock phosphates (Stamford et al., 2003) .
Water pH is still important for crop and tree management because of it affects on solubility of fertilizers and the efficiency of insecticides. Application of sulfuric acid to irrigation water increased soil acidity, available P, other macro and micronutrients and crop yield. The change in soil pH is the most important cause of improved nutrient availability and thus crop yield. Leaching after acid application is highly beneficial in decreasing salinity throughout germination and seedling stages and therefore has a direct impact on the yield. Kafkafi and Tarchitzky, (2011) stated that the high soil pH limits nutrient supply and plant growth. The objective of soil acidification is to decrease soil pH to improve crop performance and increase economic returns. In fertigation, phosphoric acid is used to clean fertigation lines from inorganic precipitates as well as opening clogs in drippers, and at the same time supplying P to growing plants.
So, the aim of this investigation was to study the effect of three P fertilizer sources super or rock phosphate and without P fertilization (control) with irrigation by acidic water on growth, yield, nutritional status and fruit quality of "Florida Prins" peach cultivar trees grown in clay loam soil, to find out the best one.
MATERIALS AND METHODS
The current study was undertaken in special farm at Sobic Village, Ashmoon, Monofia Governorate, Egypt. This study has been extended for two consecutive seasons of 2012 and 2013 on 7-year-old peach trees "Florida Prins" cv. budded on Nemagard rootstock, planted at 5 meters in a square system and grown in clay loam soils. Irrigation system used was flood irrigation. Selected trees were healthy, nearly uniform as possible in their vigour and use exporters of phosphate fertilizer and different rates of acidic water irrigation. Soil of the experimental field was sampled to make particle size distribution and chemical analysis before treatments according to the standard methods (Ryan et al., 1996) and the results are presented in Tables  (1a and 1b The investigated treatments were performed in a complete randomized block design in split plot, with three replicates for each treatment, whereas each replicate was represented by a single tree, in which the main treatments were devoted for P fertilizer sources while the sub-ones included irrigation by acidic water. Twenty seven trees were devoted and the split design was used, each replicate was represented by a single tree. Such treatments were as follows:-1-Phosphorus fertilizer sources was tested as follow: a-Superphosphate (15.0 % soluble water P 2 O 5 ) at 2.0 kg /tree. b-Rock phosphate (6.25% total P 2 O 5 ) at 4.8 kg /tree. c-Without phosphorus fertilization (control).
Phosphorus fertilizers were added once a year at the third week of January in both seasons of study .
2-irrigation by acidic water:
Irrigation by acidic water was practiced with three levels i.e., irrigation with 5 and 10 litter"s sulphoric acid/fed., as well as irrigation without sulphoric acid.
Nitrogen at 1250 g/ tree as ammonium sulphate (20.6 % N) and potassium at 550 g/ tree as potassium sulphate (48 % K 2 O) were divided and applied in three portions in the third week of October, second week of February and mid-April with 250, 750 and 250 for ammonium sulphate and 250, 150 and 150 g/ tree for potassium sulphate, respectively. Four main branches well distributed around the periphery of tree (one branch on each direction) were selected and tagged for the following measurements: 1-Vegetative growth measurements: were evaluated through determining the average shoot length (cm.) and number of leaves per shoot. 2-Fruiting aspects: a-fruit set: Percentage number of flowers and set fruitlets on the tagged branches were counted and recorded in all treatments where fruit set % was calculated to according the following equation to (Westwood, 1978) as follows: Number of set fruitlets Fruit set (%) = ‫ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ‬ × 100
Number of flowers at full bloom b-Tree yield was recorded at harvesting time; (at maturity stage) the average yield (kg/tree and tons/fed.) were determined. Also, the yield as number of fruits/tree was counted. 3-Fruit quality: at harvesting time (maturity stage), ten fruits from each treated tree were randomly sampled and the following fruit characteristics were determined: average values of fruit weight (g), fruit size (cm 3 ), fruit dimensions (fruit length and width in cm.), fruit shape index (fruit length/fruit width ratio) and fruit firmness (Ib/inch2) was determined using pressure tester with 7/18 inch plunger according to Magness and Taylor (1925) . Furthermore, fruit chemical properties were also estimated including average percentage of fruit juice (TSS %) by hand refractometer, according to A.O.A.C (1985) , fruit juice acidity (%)as malic acid (mg/100 mg juice) according to Vogel (1968) , TSS/ acid ratio was calculated and total sugars content was determined as mg/100 g pulp of fresh fruit according to Dubasit et al., (1956) .
Leaf and fruit samples were dried at 70ºC; ground, digested and assigned for analyzing N, P, K, Fe, Mn, Zn and Cu. Nitrogen was determined using modified Kjeldahl method, phosphorous was determined colourimetrically according to the procedure outlined by Ryan et al., (1996) . Potassium was determined using the flame spectrophotometry method (Black, 1982) . Fe, Mn, Zn and Cu were determined by using Atomic absorption. Obtained data during the two studied seasons of 2012 and 2013 were statistically analyzed using the analysis of variance method according to Snedecor and Cochran (1990) , whereas differences between means were compared using Duncan"s multiple range test at 0.5 level (Duncan, 1955) .
RESULTS AND DISCUSSION

1-Vegetative growth and fruit parameters
Available data in Table ( 2) show that the highest significant values of fruit size and dimensions were recorded by superphosphate compared to without P addition in both seasons. The same treatment led to significant increase in number of fruits /tree, fruit weight and firmness in the second season only, while, number of leaves / shoot and fruit shape index were in the first one. The same trend was observed by rock phosphate for number of leaves /shoot, fruit size, fruit weight, fruit firmness and fruit shape index in the first season, and fruit dimensions in the 2 nd one only. On the other hand, the lowest ones were obtained without applying phosphorus fertilizer in both seasons. Also, results reveal that, same trend was observed by rock phosphate for fruit firmness, fruit weight and number of fruits /tree in the 2 nd season, and fruit dimensions in the 1 st one only. Oppositely, shoot length wasn"t affected by P addition in both seasons, while, number of fruits /tree in the 1 st season and number of leaves / shoot and fruit shape index were increased in the second one. The positive effect of phosphorus fertilizer addition on the aforementioned studied vegetative growth and fruit parameters may be attributed to the fact that phosphorus is an essential of several necessary cell components like nucleotides, nucleic acids, and phospholipids as well as P promote root development, early flowering and ripening. Pasandideh, et al., (2010) suggested that the application of phosphate fertilizers is a common practice to correct P-deficiency in plants.
Presented data in Table ( 2) illustrate that the addition of sulphoric acid to irrigation water at both rates gave the highest significant values of the previously mentioned parameters compared to without application of sulphoric acid to irrigation water in both seasons. Whereas, fruit dimensions wasn"t affected significantly by adding sulphoric acid to irrigation water in the first seasons only. Such results may be due to the fact that soils of high pH, calcium are the main element involved. The rate at which calcium phosphate compounds release P to growing plants depends on the chemical nature of these compounds as well as the texture and soil surface area. Irrigation by acidic water seems to play a significant function in decreasing soil pH values, so it may be helpful in increasing the solubility of P from native supply or P fertilizer sources.
With regard to the interaction effect between P sources and irrigation by acidic water on some growth parameters of peach tree, in most cases, results show that the addition of sulphoric acid to irrigation water with super or rock phosphate gave the highest significant values of shoot length, number of leaves / shoot, fruit size, weight, dimensions and fruit shape index compared to without acidic water with super or rock phosphate or without P addition in both seasons. Fruits number /tree was significantly improved by adding low level of acidic water to superphosphate in both seasons, while, the lowest one was recorded by superphosphate without acidic water with in the first season and without P addition in the second one. Fruit firmness was significantly increased with irrigation by acidic water combined with rock phosphate or without P fertilizer in the first season, while, the lowest one was recorded by super or rock phosphate with acidic water in the first one. In the second season, irrigation by acidic water with super or rock phosphate led to the highest significant value of fruit firmness, while, it was decreased by adding 2 nd level of acidic water to super or rock phosphate. Rock and/or superphosphate combined with sulphoric acid, will release phosphorus from them and can replace P-fertilizer. In addition, irrigation by acidic water, which in turns converts unavailable soil P to available forms. In this connection, Sheng and Huang, (2002) found that direct application of rock phosphate may be agronomical more useful and environmentally more feasible than soluble P.
2-Yield and fruit quality
Presented data in Table ( 3) illustrate that the two P sources induced significant increases in fruit yield / tree, yield, TSS (%),Fruit juice acidity (%), and fruit length relative to without P addition (control) in favor of superphosphate fertilizer which out yielded more fruit yield (kg) / tree and yield t/ fed., than rock phosphate in both seasons. The same trend was obtained with fruit set % and TSS/acid ratio compared to control in the second season only. Total sugars % was significantly improved by adding rock phosphate, while the lowest one was recorded by control treatment (without P fertilizer) in the first season only. On the other hand, fruit set % and total sugar % weren"t affected by P sources addition in the first and second seasons, respectively. This might be due to that P is necessary for production of high quality fruits, since it occurs as co-enzymes involved in energy transfer reactions, energy utilization in photosynthesis in form of ATP and NADP, this energy is then used in photosynthesis of lipids and other essential organic compounds. Also phosphorus is considered as a component of nucleic acids, which are necessary for protein synthesis. Similar finding was obtained by He et al., (2005) Concerning the effect of irrigation by acidic water on peach yield and its quality, results in Table ( 3) show that the fruit set % , fruit yield (kg)/tree and fruit yield t/fed., were increased significantly with adding both levels from sulphoric acid to irrigation water relative to without acid addition in both seasons. At the same time, both levels gave the highest significant values of fruit juice acidity % and TSS/acid ratio compared to without acid addition in the second season only, while total sugar % was significantly increased with or without low level from applying sulphoric acid to irrigation water relative to the highest level in the second season. Whereas, the highest level of acid addition gave significant increases of fruit length compared to low level in the first one. On the other hand, other parameters weren"t affected by irrigation with acidic water. The aforementioned results may be due to the fact that the addition of acidic water is very important for ensuring sufficient nutrient supply to the peach trees. If it is found suitable conditions for their growth, they can be very efficient in dissolving macro and micronutrients and making them available to trees.
As for the interaction effect between factors under study on peach yield and its quality, available data in Table ( 3) reveal that the addition of sulphoric acid to irrigation water at two rates with superphosphate gave the highest significant values of fruit yield kg / tree, yield t/ fed., fruit set %, TSS %, total sugar %, and fruit length in both seasons, fruit juice acidity % in the first season only, TSS/acid ratio in the second one. The same trend was observed by both level of acidic water with rock phosphate for TSS % and total sugar % in both seasons, fruit juice % in the first season as well as TSS/acid ratio and fruit length in the second season. Conversely, in most cases, the lowest significant values of all parameters were detected without sulphoric acid and without P fertilizer in both seasons. Irrigation by acidic water seems to play an important role in reducing soil pH values; consequently it can be supportive in increasing the solubility of P from rock phosphate. In this respect, Tibbett and Diaz, (2005) reported that the combining phosphate rock with elemental sulphur is resulted in the production of mineral acids which will create a localized high acidity in the immediate vicinity of rock phosphate.
3-Macro and micronutrients of peach fruit
Results in Table ( 4) demonstrate that superphosphate gave the highest significant values of P and K (%) as well as Fe, Mn and Cu (ppm) of peach fruit in both seasons, the same trend was observed for N % in the first season only. Alternatively, the lowest ones were obtained by using rock phosphate in both seasons. N % and Zn ppm weren"t affected significantly by P sources addition in the second season only. Phosphorus is one of the major elements in plant nutrition and crop productivity, contributing in many biochemical processes and energy translocation. Also, P is a constituent of cell nucleic acids (Pasandideh, et al., 2010) .
Tabulated data in Table (4) show that in most cases, the two levels of sulphoric acid added to irrigation water gave the highest significant values of the studied parameters compared to without addition of acidic water in both seasons. This may be due to fixation of the initially dissolved P by calcium which was dissolved by the acid treatment. The results indicated that the potential use of sulfuric acid with irrigation water for increasing P availability and hence plant growth on P deficient soils.
Regarding the interaction effect between factors under study on macro and micronutrients content of peach fruit, data reveal that in most cases, adding two levels of acidic water with super phosphate or without P fertilizer gave the highest significant values of all parameters compared to without addition of acidic water with or without P fertilizer in both seasons. The sulphuric acid applied to irrigation water reacted with the rock phosphate increased the available P and lowered pH near plant roots. The advantages of using sulfuric acid for improving P availability are further enhanced macro and micro element occurs in soils. The beneficial effects of rock phosphate application along with sulphuric acid improved nutrient availability (P, Fe, Zn and other nutrients) and in turn uptake of these nutrients by plants. It is needed to evaluate and compare the effects of sulphuric acid application in plant growth and in soil reaction to P soluble fertilizers and rock phosphate, because the sulphuric acid produced reaction could act in the rock phosphate solubilization and in the soil reaction reducing soil pH, and that could hamper plant growth (Stamford et al., 2003) .
4-Macro and micronutrients of peach leaves
Results in Table ( 5) reveal that the highest significant values of leaves N, P and K % as well as Fe ppm were obtained with superphosphate followed by the rock one in both seasons, while, Mn and Zn ppm were increased significantly by using rock phosphate followed by the super one in both and the second season, respectively. On the other hand, the lowest ones were recorded without addition of P fertilizer in both seasons. Zn and Cu ppm weren"t affected by adding P fertilizer in the second and both seasons, respectively. Phosphorus seems that it stimulates young root development and earlier fruiting. It is essential in several bio-chemicals that control photosynthesis, respiration, cell division, and many other plant growth and development processes. P is concentrated in the fruit, and strongly affects fruit formation. Since the main functions of P involve energy and growth regulation, deficiencies affect vegetative growth and yield more than quality, but in fruit crops, quality can also be affected.
Macro and micronutrients content of peach leaves were increased significantly with irrigation of two acidic water levels compared to without acidic one in both seasons. The advantages of using sulfuric acid with irrigation water for improving P availability are further enhanced when micro element deficiencies occur in soils.
T 4
Respecting the interacted factors effect under study on macro and micronutrients content of peach leaves, results show that the N, P and K % as well as Fe ppm content of peach leaves improved significantly by adding two acidic water levels with superphosphate in both seasons. While, Mn and Zn ppm increased significantly by using two acidic water for rock phosphate in both ones, whereas, adding two acidic water levels to super or rock phosphate or without P fertilizer gave the highest significant value of Cu ppm of peach leaves. Vice versa, in most cases, the lowest ones were recorded without acidic water addition with super or rock phosphate or without P fertilizer in both seasons. This may be due to the favorable effect of such acids in increasing the solubility of P from rock phosphate. In this respect (Marschner et al. 1995) pointed out that plant excrete organic acids such as citric, oxalic and tartaric acid vicinity in root zone to improve phosphorus solubility and availability in rhizosphere.
CONCLUSION
From the above mentioned results, it can be conclude that the amount of available P from rock phosphate could be increased by adding sulphoric acid to irrigation water. The applications of such acid could be successfully used for increasing P-availability from rock phosphate as well as improving peach yield and its fruit quality. 
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